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yew. The plan has infinite possibilities in the safeguarding of a citrus 
investment, and no doubt in the future mort agees will insist that. n 
crop .he insured and when the time comes &at the companies wlll 
conaider tree insurance c i t r ~ ~  property will take it3 place a~ wciirity 
along with other real estate securities: stabilizing the industry: iowi- 
bly making Government farm-loan Iiintls mnrc availn\)lrA.-- F'Im idti 
&wm. Nov. 28,1921. 

ABCADTA, Nov. 21.-The first frost insiirancP policy ever writtrw in 
thia city W B L ~  written here Monday in favor of thc .4rrcu~lis ('itrus 
Exchange branch of the county organization for the amount uf $i-5.OW 
to cover thie year's crop from frost or frwxe. The premium is 10 per 
cent of the rosa amount of the insurance carried auil will cost the 
gower memfen of the eschange $7,500, which i R  divided pro rata on 

e box baas, and will cost the 550 memhera 3 ccnb per IKIX, hasing 
the &imate nn B nnrmnl crop.--Tmnpa (F1s.l ' / ' A i t t i t ~ .  Xny. 28. 1921. 

ATMOSPHERIC ELECTRICITY AND TI1 E MO\' EM EN?' ( 11: 
DEPRESSIONS.' 

13y J. IrACO'TE. 

[Abstrnctedfrom Oirpltr R,adur,  Sin*. 7, 1921. p y  W 3  515.1 

Studies made during the summer of 1921 ut. t,he C h o -  
hysical Institute of Strasbourg, on ritdiogoniometr~, 

gave led to interesting meteorological relutions between 
the direction of maximum intensity of "strays " rind t.liia 
movement and shape of depressions. The author l l i t s  
stated four tentative laws concerning this reltttion : 

1. In  the case of a well-defined circular depression, the 
maximum intensity of strays is observed in the direction 
of the soUtahern or southeastern part of tlie depression : 
the change of this direction of ii1:isimum int.ensitJ- s i ~ r i . i ~ s  
to follow the movement of t.hc depression. 

2. In the case of an ellipticnl depression, less wrll 
marked, the maximum intensity, as in the first ctise, is 
observed to come from the southern or sout.liwstern pnrts. 
This case is less satisfactory than the first. 

3. In  the case of secondary de ressions, 01' the barolnet- 

difficult to determine. 
4. A squall close at hand'gires violent strays. 
These'observetions have permitted the author to i'ollow 

the movements of known depressions, snd also to forecast 
the arrivd of those as yet unseen on the \venther mttp. 
He also found a strikino relation between observations nf 
maxima in 1920 an$ the corresponding barometric 
distribution. This, he believes, points t.he way to a new 
viewpoint in the forecast,ing of weather. - - i'. 5. ,I/. 

ric fluctuations along squa.11 P ronLs. tlw i i i : i s i i i i i i i i i  is 

g5/.r* 4.6 ( am+---- 
ARTIFICIAL PRODUCTION OF RAIN. 

DR. HAROIJJ JEPFRETS. 

[Reprintedfrom Nnlrrt. Loiiduri. Sov. :{, 1921, pp. 31:414.] 

In  an article in the Ti9inm3 of Octnber 17 tin account. is 
given of the achievements of Mr. Cliados M. Hatfield in 

The method used is not described in any 
getail. A tank filled with cert.ain uns ecified ' b c t ~ ~ ~ n -  

and it is claimed that this hail the eff'eat, of producing s 
inches of rain in three niont,hs at. bledicinr Hat, 32 milca$  
away. The theory of the method is that the iip nrrit IIS 
draws clouds from other parts to the Medicine 8 a t  tIi+ 
trict and causes.them to preci itate their moisture there. 

mentioned in confirmat.ioii ol this theory, though t h y  
should not have been diffirult to obtain. 

roducing rain. 

icals" was exposed at  n height, of 25 feet a l! ove the ground, 

No direct observations of t P le motions of clouds are 

___ _- . - - 
1 Sur lard8Umexlstant rntre les direelinns des d6pressions et 11% dlrectioiu des maxi- 

mums des garsSites atmwpheriqura. 

The official raingage a.t Medicine Hat durinz May, 
June, and July. the period of the contract, recor ed 4.8 
inches, which was 1.3 inches below the normal for the 
station for those months. Further comment, on the suc- 
cess of the experiments is unnecessa 

The financial side of Mr. Hatfield s cont.ract with the 
United States ,4gricultural Association of Medicine Hat  is 
interestinf, for t.he association was ap arentl re ared 
t.o ay b r. Hat.field as if 8 inches o f  rain {as i l len.  
St i f  niorc. interesting is the fact that he w-us romised 
g4,OOO for 4 inches and $6,000 for 6 inches. &we  the 
normal rainfall is 6.1 inches Mr. Hatfield would have 
been inucli more like1 than not to make a substantial 
profit o17cn if he had 2 one nothing at  all. 

It. may he mentioned that at Calgnr , Alberta, the rain- 
fnll wris 3 inc*lics below nornial; a t  E br monton, it was 3.1 
inches abci~~t.;  and a t  Qu'Appelle, Saskatchewan , 300 
inilcs to the east, it  was 3.85 inches above normal. 

I t  is dso stated that a t  Los Angeles, in the first four 
inont.lis of 1905, Mr. Hatfield guaranteed 18 inches of 
rain, and t.liat. his own raingage showed 29.49 inches. If 
this is correct the rtiinfall must have been extremely local, 
for the offic.id rainga c! at Los Angeles in those niontlis. 
showed only 14.98 mc 7 ies. Still, t.liis was 4.4 inches abovr 
tiorniail. At4 Sail Diego, howerer, 1vhic.h is 200 miles 
;iwiiy, the excess was 4.6 inches, and it a pears likely that 
tJie cibnorniality at  bot.11 stations was 8 ue t.0 more widr- 
spread c.nuscs t,lian Mr. Hlitfield's chemicals. 
-1 t teiapts lirive un inally mvious occasions been made 

t ( 1  produce rain by itrtifivi:i t iiictms, but the results have 
Iwc~ii  iinifornily unsiiccessful. The reason is not difficult. 
to  set'. To rntikc ths wnter vapor in the nir condense it is 
Iieacssary to cool tlie air in sonic wny to a. t,emperature 
helow the dew point:. This may be done in two ways. 
One may cool the air directly, for instance by the evrtpor- 
at.ion of li uid crtrbon dioside or liquid air. This cer- 

jt?ction to it is that i t  would be thousands of t.imeu 
cheaper to distil sea water. The ot,her method is to raise 
t,lie air. The pressure decreases with height, oiid t,o 
reduce the ressure on a pa.rticular mass of air is known to 
coo1 it. TEe difficulty is to raise i t  enough. To produce 
it11 inch of rain over an nren of 100 square miles requires 
the condensation ol 6,000,000 tons of vapor, and to 
:u:hieve this some hundreds of millions of tons of air niust 
be lifted up. The distance it must be raised de ends on 
hnw nenrly saturated it WRS originally, hut. it cou P d not be 
lrss thrrn :i kilometer in ordinary fine weat.lier conditions. 
We have no sourcc of enrrgy at our command great 
P nough to ach iwe this. 

It is often suggested t.hrit ruin maty he produced by 
csploding shells or ot.herwise agitating t.he air. The 
;ict.iun is conipnred with that of a trig er, a large aniouut 
of energy being released by a small e E ort. An essential 
feature IS, however, overlooked. For a trigger to work, 
t h r e  must he a large supply of potential energy only 
awaitin release. Precipitation from partially saturated 

fow 11 trigger action can not pro uce precipitation. 

7. 

tainly wou P d produce ti lit,tlc condensation; the fatal ob- 

B nir ~ - o u  k d require an actual suppl of new energy. There- 

Apro os of the allow, the following account of rain- 
marker € Iatfield's exploit in the State of Washingt,on is 
not without interest: 

* * * Y 

The people of Washington have taken a lively interest in the efforta 
of a professional rainmaker near MORW Lake, who WBB engaged by the 
Commercial Club of Ephrata to arran for enou h precipitation to 
insure hmntiful crops this summer. !&ndreds of\ i r4tm, bit,ten by 
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the curiwity, have zed upon the curious tower Eiuni which myrterbnie 
gmm were supposcf' to flow into the atmosphere. A s  a sporting propo- 
sition the attempt of the rain maker was iiot without publir interest: if 
he produced rain he m tn rereive adequate remuneration, Imt if he 
failed he WBB to have nothing Init the inexpensive good wishes of the 
rommiinity. Now the rainmaker haw p n e  and almoht iminediatcly 
thr ckicc iipeii iip mil  tfirchwge thpir hc-avy l r d  i d  nkiii>tiirP, SkPp- 

tical permis lluly refuse tu see any vonnection between the mysterious 
" f o n : ~ "  loosed by the rainmaker and the cloudburate in -tern 
KaGhington, but the miracle man, it appears, L able to recognize the 
strams w liiw own. BqxcialIy, he avers, does the rainfall at E h t a  
have his private lmnd, althou h its arrival was somewhat he.- 
* * * I'oet Inldlige?mr, Seattfe. Wash., July 17, 1920. Reprinted 
Ir~mi lhrllrfi7t  - 8 1  nirrirnti .W/rorologiiwl Sor., .tug. 1920, pp. 80-83. 
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